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MANAGEMENT OF COASTAL SALINE SOILS 
The Indian Ocean which is closed on the north by 
the Arabian Sea and the Bay of Bengal and touches the 
Antarctic continent in ·the south, plays a significant role 
in influencing the monsoons in India. The water cycle 
starts by air-sea interaction from the oceans, clouds ·are 
formed and they precipitate in the form of rains and snow 
on the mountains. The water~ is drained back into the 
sea through the streams, rivers, estuaries and backwaters. 
The fluctuations in rainfall, summer heat and flooding 
of large stretches of land in the Ganga delta creates saline 
and alkaline soils in the states of Uttar Pradesh, Harayana, 
Punjab, Rajasthan and parts of Madhya Pr,adesh. In dry 
years due to intense evaporation, the soils in Rajasthan, 
Haryana and- Punjab become dry. The subsoil water becomes 
highly saline and in some cases brine can be pumped 
out from the subsoils. During the dry years the accumulation 
of this soil makes the land unsuitable for agriculture 
and when the rainfall is good in the consecutive years, 
the soils lJ<;l r·ehabilitated and can be used for agriculture, 
India r ;,:.: dround 3. 0 million hectares of costal saline 
soils wi1ic\1 'lrr? not suitable for agriculture and are lying 
as derelict lands. ·Thus the problem has far reaching 
effects and has to ::>.e sol vod in very a comprehensive 
manner. 
The major areas which need our consideration are: 
( i) Salirie soils and subsoil saline water in the semiarid 
zone of Rajasthan, Haryana, Punjab and parts of 
U.P. 
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(H) Alkaline soils in the Gangetic plains of U.P. and 
Bihar. 
(iii) Waterlogged areas in 
voirs where the land 
culture. 
the command area of reser-
becomes unsuitable for agri-
( i v) Coastal saline soils of about 3 million hectares, 
estuaries and bract<ishwaters in the river systems 
of Ganga, Godavari, K.rishna, Kavery, Manodvi and 
Zuari (in Goa), Narmada. and Tapti. 
The overview indicates· that these variations are occur-
ing due to annual fluctuations in rainfall, increase in heat 
resulting in intense evaporation, heavy rains and flooding 
of major rivers which result in the creation of alkaline 
soils, waterlogged areas in the command areas of reser-
voirs and an increase of estuariane water in the deltas 
of various river systems. Each of these aquasystems has 
its specific characters and has been studied during the 
post independence period. These resources have been essen-
tially looked at from the point of view of agriculture 
and in this process Indian agriculturists have made attempts 
to convert coastal saline soils in khar1ands, and make these 
land sui table for agriculture. This involves putting up 
structures ·to s.top ingress of saline waters and creating 
suitable conditions for- cultivation. However, in this process 
we have made efforts to fight the nature. Consequently, 
the entire exercise has been very expensive and the production 
very low. As stated earlier, in waterlogged areas intensive 
efforts have been made to develop deep water paddy and 
we have obtained some good results, but the production 
does not compare favourably with the normal paddy crops. 
It is, therefore, suggested that a comprehensive approach 
of mixed farming should be adopted where the. pattern 
of cultivating crops is developed based on the characte-
ristics of the aquasystem. Here, it may be mentioned 
that the coastal lands in West Bengal receive nutrients 
and silt from the upper reaches of the Ganga river system. 
Large tracks of coastal area also become waterlogged. 
These are highly productive systems. They are rich in 
nutrients and due to higher productivity, the resultant 
biomass causes depletion of oxygen. The only visible plants 
are Eichornia which draws its nutrients from the underlying 
water and meets its requirement for r-espiration from at-mos-
pheric oxygen. Experiments conducted by aeration of these 
waters have shown that the high productivity of these 
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areas can be used for aquacultureo 
Some indicative cases pf the problems in. different 
ecosystems, possible approaches to their management (keep-
ing in view the constraints and limitations of the environ-
ment and the ecosystem), are discussed here. 
(i) Inland saiine soils in semiarid :z>ones of Rajasthan, 
Haryana, Punjab and parts of Uttar Pradesh. 
As stated earlier, the saline soils become unfit for 
agriculture and even the grass does not grow. However, 
if for a few consecutive years the rainfall is good, the 
salts accumulated at the surface are washed off and the 
soil condition improves temporarily. The solution lies 
in pumping out subsoil water, which is an expensive pro-
cess. However, this can be made an economic proposition 
if this water is used for aquaculture. Trial experiments 
have been successfully undertaken at Sultan pur ( Gudgaon 
district,· Haryana) and in U. P. at NOIDA. The soils which 
were saline in NOIDA have been converted into an excellent 
fish based mixed farming system, where crops of fish, 
paddy, rice and vegetables are grown. The system helps 
in reestablishing the natural ecology and needs to be tried 
on a large scale. In the aquaculture system in Harayana, 
brackishwater prawns and fishes have been successfully 
grown. In U.P. where salinity is not high, Indian and 
Chinese major carps grow welL In both these areas the 
freshwater giant prawn also gives good results. However, 
low· temperature in winter is a constraint, which is overcome 
by raising agricultural crops from March to November. 
Therefore, mixed. fish farming system in the waterlogged 
and subsoil saline areas provides a solution to overcome 
the difficulties in growing conventional crops in these 
regions. Now a days, modern highly technical ( hitech) 
aquaculture methods are available to sustain fish seed 
production even if the monsoons fail. The details of the 
techniques are given in Annexure- I. It is brought to the 
notice of the government that it is essential to pay adequate 
attention to promoting these techniques for the rational 
utilisation of waterlogged and subsoil saline areas. Hence 
it is ·strongly suggested that atleast in the next plan a 
major thrust should be given to this subject. 
( ii) Use of silt in estuaries as building material 
The estuaries bring large quantities of silt every year. 
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They cause silting, accretion, erosion, formation of sand 
bars, madbanks etc. This extra material keeps on influen-
cing the coastal ecology and causes considerable expenditure 
in the dredging of harbours. It is necessary to conduct 
research to determine the areas, where this material, 
if dumped, will not get back to the estuaries. The excess 
sand and pebbles can also be used as mosst inexpensive 
material for buildings. 
(iii) Aquaparks in creeks 
The reclamation of creeks should be so developed 
that water from the creeks at high tide enters the inland 
canal systems ·and at low tides recedes back without causing 
any erosion problem. Thew inland canal system with coconut 
and other horticulture plantation can be used as public 
parks. 
The canals can also be used for growing fish and fruit 
crops from recycled sewage. This environmental approach 
does not oppose the tidal variations but uses them for 
flooding and flushing out of wastes. It also helps in 
using coastal derelict lands into aquaparks which beautify 
the area and are economically viable propositions. Mandovi 
- Zuari and Cumbarjua in Goa are good examples of this 
system. 
MANAGEMENT OF WATERLOGGED AREAS 
Green Revolution has started an era of higher yields 
and introduction of modern farming. Now our major concern 
is to ensure sustained yields without disturbing the ecology. 
We have to deal. wlth the entire ecosystem in which water 
and land are very important components. Encouraged by 
good results of increased production due to irrigation, 
India is building more and more irrigation reservoirs. 
However, in the command areas of reservoirs and in the 
vicnity of canals we are facing the problem of waterlogging. 
Waterlogging in command areas of some reservoirs like 
Tawa in Madhya Pradesh has become a major national 
problem. We are taking assistance from various international 
organisations to deal with this problem. Indian scientists 
have developed deep water paddy, but it is generally 
said that they have not been able to develop an effective 
and economic system. The paddy cultivation in waterlogged 
areas had resulted in black-tip rice disease in the coastal 
districs of Andhra Pr·adesh. Scientists have tried to wage 
a war against nature by using mor-e and ·more effective 
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pesticides and using better management practices. But the 
results have not been very encouraging because they were 
fighting against the environment. 
In this context, it is useful to develop a holistic 
approach and to work in conformity with the natural eco-
system. It is necessary . that the ecosystem is used in 
a manner that ensures conservation. At the same time 
attempts should be made to ensure maximum sustained 
yield. 
FISH BASED MIXED FARMING SYSTEM 
For the management of waterlogged areas, a compre-
hensi ve ecological approach and development of a new 
system are essential. The scientists not only have developed 
a new technology but also have demonstrated in the Insti-
tutes and in the farmers' fields. The scientific and econo~ 
mic options were carefully studied, worked out and adopted 
to local conditions. As a result, they have developed 
a new approach called the "Fish Based Mixed Farming 
System". Here I would like to discuss the examples of 
four coastal districts of Andhra Pradesh where more than 
5000 farmers have moved from paddy cultivation to mixed 
farming and earn more than Rs.30,000 per hectare per 
year. A few months ago "Fishing Chimes" estimated that 
during 1957 aquaculture production was negligible in Andhna 
Pradesh, but now in 1987 there is an annual turnover 
of Rs.100 crores. 
The coastal districts are highly productive, but near 
the canals, due to waterlogging, large areas have become 
unsuitable for agriculture. It is in these areas that a 
new management system by reshaping farm lands was adop-
ted. In this_ system, the waterlogged areas are dug· into 
ponds. The exacavated soil is used for raising the level 
of· -the adjoining low lying land so that it becomes suitable 
for raising crops like tobacco. This way the waterlogged 
areas were conyerted into a complex of ·ponds, 
bundhs and raised land. A small area is . used 
for making the cattleshed and the farmer's house. 
They grow fishes in the ponds. The· fruit trees, pulses. 
and vegetables are grown on the bundhs. The farmer lives 
in the farm and keeps a few cattle and chicken to meet 
his own needs. The cowdung and the chicken droppings 
are let into the ponds and serve as· manure for fish crop. 
The fish pond water also provides moisture and 
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essential nutrients to the crops which are grown on the 
bundhs. Thus, the total yield and income increase. The 
grass grown along the ponds bundhs and the crop residues 
are fed to the cattle. This is a very effective recycling 
system in which organic nutrients are continuously repleni-
shed to conserve soil texture and ensure recycling of 
nutrients and farm wastes. The· system ensures soil con-
servation and the farmers get . optimum sustained yield. 
The farmer has the choice·-"fo· 7 ~ro.v/ what he likes from 
a variety of fruit trees, v~getables and.- pulses. The produ-
ces fetch high market price and give ·him regular income. 
The farmers have started living in the farms premis~s 
in order to be away from many social problems, the young 
couples· may get some extra time to devote to their vaca...,. 
tions and pleasure. Most of them have started keeping 
cattle because they yield. mi_lk for their children and 
the .family. Some of them have started small dairies and 
make a good :living. A few others have adopted social 
forestry. In this context, hitech aquaculture and mixed 
farming for rural areas have resulted in the generation 
of additional yields and incomes. The details of hitech 
aquaculture requirements are furnished in Annexure II. 
ANNEXURE I R & D SUPPORT FOR DROUGHT RELIEF HITECH 
AQUACULTURE FISH HATCHERY 
BACKGROUND INFORMATION 
Fish breeding is dependent on monsoon conditions; 
during drought years fishes do not . breed, even if they 
breed the eggs do not hatch due to high temperature. 
Fish spawn, when reared in hot weather, dies. Therefore, 
drouqht years nffect fish seed production adversely, and 
thus, aquaculture production. 
In inland states, in semiarid zones, fish breeding 
and seed production are carried out during the monsoon 
months of July, August and September. Ther.efore, during 
1987, due to late rains and drought, fish seed production, 
and in turn,_ fish production were adversely affected. 
During 1987, 'ever. the World Banl< Hatcheries which were 
installed in the states of Madhya Pradesh, Uttar Pradesh 
and Bihar did not succeed in producing appreciable quanti-
ties of fish seed. Therefore, there is need to introduce 
hitech aquaculture. 
This project is designed to make fish seed production 
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independent of the monsoons. It 1s proposed to use hi tech 
aquaculture to this purpose. In this system fishes are 
reared and bred under controlled conditions. Modern. Carp 
hatchery D-85 is used for this purpose. In this ·system,. 
controlled environment is created. The critical parameters 
of pH, oxygen; temperature, current and clear, filtered, 
silt free water are assured. Natural feed is supplemented 
by intensive culture of Monia, other zooplankt0n and for-
mulated feeds. The· feed is administered 'through feed 
baskets or is dispensed through aleration system. In this 
system, against· a production of 300 fry /m 2 , a production 
of 7000 fry 1m 3 is assured. Under favourable conditions, 
fish seed production is shifted from the monsoon season 
to the premonsoon months of April, May and June. Thus 
seed production and stocking of reservoirs can be undertaken 
before the monsoon and fish seed production in future 
would not be affected by the vagaries of the monsoon. 
During the years 1984, 1985, 1986, and 1987, the system 
has been successfully demonstrated in Haryana, Rajasthan, 
the Union Territory of Delhi, Uttar Pradesh and Madhya 
Pradesh. 
Using this technique, pilot projects riear reservoirs 
where mature fish brooders are available in large numbers 
can be operated. The purpose is to raise fish seed before 
the start of the monsoons. It is also economicait to procure 
and raise large quantities of spawn to f.ry of 20-25 mm 
size near the reservoirs, and in the next stage, the 20 
to 25 mm fry can be raised in cages to 55 mm size in 
30-40 days, and t~en released into the re9ervoir. The 
major advantages are, 
( i) Fish seed is raised during the premonsoon months 
of April, May and June. 
(ii) The seed is raised under hitech aquaculture where 
the survival is above 99%. 
(iii) Seed. is raised at the reservoir site to save the 
transport cost. 
( i v) Transport of fry is short-circuited to avoid any 
mortality of fry of size 25 mm and more. 
( v) The cost of stocking fish fry of 50mm size is reduced 
by at least 30%. 
(vi) Stocking of reservoir is assured, 
increased fish production. 
resulting in 
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(vii) The entire operation is simple and can be managed 
by technicians. Even the fishermen units and their 
cooperative societies can take up this system on 
a commercial scale. 
(viii) The financial and other basic inputs time frame 
and. output can be defined in simple and clear quan~ 
titati v.e terms·. Therefore it is possible and desirable 
to introduce production linked incentives even in 
government and semi-government farms to make them 
more profitable. 
(ix) Over a period of time, fish seed production can 
be shifted from the government farms to fishermen 
cooperative societies and entrepreneurs to provide 
them self employment. The system has great poten-
tial for self-employment of qualified science & 
technology personnel ·also. 
ANNEXURE II : DET ATILS OF VARIOUS REQUIREMENTS FOR 
HITECH AQUACULTURE 
STAFF REQUIREMENT : 
1. Scientist-1 ONE 
2. Tech. Asst. Sr. ONE 
3. Tech Asst. Jr. TWO 
4. Research Assoc. ONE 
5. Research Fellow TWO 
6. Driver ONE 
7. Casual labourers FOUR 
A. COST OF HATCHERY INPUTS 
1 • 1.2 hatchery jars 0-81 LDPE with stand 
@ Rs. 1000/- 12,000 
2. & hatchery jars D-85 Fibreglass with stand 
@ Rs. 1800 10,800 
3. 6 pools 6' X 3' @ Rs.5000 30,000 
4. 4 poqls 8' X 4' @ Rs.7000 28,000 
5. One disel engine 12,000 
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6. One electric motor 5HP 
7. One generator 
8. Air blower 
9. Cooling tower 
10. Hatchery fittings 
11. Hatchery building . cost 
12. Equipments 
13. Glass wares. 
14. Chemicals 
15. Pick up/ van 
1 6. M i see llaneous 
SALARY OF STAFF FOR THREE YEARS 
B. 1 • Scientist-1 ONE 2200-4000 
2. Tech. Asst.T-4 ONE 1640-2700 
3. Tech. Asst. TWO 1400-2300 
T -II-3 
c. 1. Research assoc. ONE Rs. 2000/P. M. fixed 
2. Research Fellow TWO R s . 1 000 I p . M • fixed 
3. Contingency R s. 24 , 000 annually 
D. 1. Driver ONE 1200-
2. Casual labourers FOUR Rs.450/P.M. 
TOTAL COST OF THE PROJECT FOR THREE YEARS 
A. Cost of the hatchery inputs 
1 (, 1000 
30,000 
24,000 
60,000 
20,000 
1,00,000 
1 ,oo,ooo 
15,000 
15,000 
1 '50, 000 
50,000 
6,66,000 
1 '08, 000 
72,000 
1,22,000 
_______ ..,._ 
3,02,000 
---------
72,000 
·72, 000 
72,000 
--- ----~----
2,16,000 
-----------
54,000 
64,000 
6,66,800 
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B. Salary of Scientist and Technicians 3,02,000 
C. Salary of Research Assoc. & Fellows 2,16,000 
D. Salary of supporting staff 1' 18,000 
Total Rs. 13,02,800 
